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 𝑆𝑄௧ =  
𝑝𝑜𝑠𝑖𝑡𝑖𝑣𝑒 ℎ𝑒𝑎𝑑𝑙𝑖𝑛𝑒𝑠௧
𝑝𝑜𝑠𝑖𝑡𝑖𝑣𝑒 ℎ𝑒𝑎𝑑𝑙𝑖𝑛𝑒𝑠௧  + 𝑛𝑒𝑔𝑎𝑡𝑖𝑣𝑒 ℎ𝑒𝑎𝑑𝑙𝑖𝑛𝑒𝑠௧ 
𝑁𝐶𝑜𝑢𝑛𝑡௧ =  
𝑛𝑒𝑔𝑎𝑡𝑖𝑣𝑒 ℎ𝑒𝑎𝑑𝑙𝑖𝑛𝑒𝑠௧
𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 ℎ𝑒𝑎𝑑𝑙𝑖𝑛𝑒𝑠௧





























































































































































൰ =  ൬
𝛽଴
𝛽ଵ
൰ + 𝑨 ൬
𝑅𝐸𝐼𝑇௧ି௜
𝑆𝐼௧ି௜
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(𝑦ଵ, 𝒙𝟏), … , (𝑦௟ , 𝒙𝒍) 𝑦௜ ∈
{−1,1} 𝑦௜(𝒘𝒙𝒊 + 𝑏) − 1 ≥ 0, 𝑖 = 1, … , 𝑙







𝑦௜(𝒘𝒙𝒊 + 𝑏) − 1 = 0 
ଵ
ଶ
𝒘 ∗ 𝒘 𝑦௜(𝒘𝒙𝒊 + 𝑏) − 1 ≥ 0, 𝑖 = 1, … , 𝑙
𝒘௢
𝒘௢ = ෍ 𝛼௜଴𝑦௜𝒙௜
௟
௜ୀଵ
𝛼௜଴ ≥ 0 𝛼 > 0 𝒘௢
𝛼௜




𝚲𝑻 = (𝛼ଵ, … , 𝛼௟) 𝚲𝑻𝒀 = 0 𝚲 ≥ 0
𝒀் = (𝑦ଵ, … , 𝑦௟)
𝐷௜௝ = 𝑦௜𝑦௝𝒙௜𝒙௝ 𝑖, 𝑗 =  1, … , 𝑙 𝒘𝟎 𝒘𝟎𝒙 + 𝑏଴ = 0 𝑏଴
𝒙෥
𝑓(𝒙෥) = 𝑠𝑖𝑔𝑛(𝒘𝒐𝒙෥ + 𝑏଴).
ξ௜ ≥ 0, 𝑖 = 1, … , 𝑙
ଵ
ଶ
𝒘𝒘 + 𝐶 ∑ ξ௜௟௜ୀଵ
𝑦௜(𝒘𝒙𝒊 + 𝑏) ≥ 1 −  ξ௜ ξ௜ ≥ 0
𝚲𝑻 = (𝛼ଵ, … , 𝛼௟)
𝚲𝑻𝒀 = 0 𝐶 ∗ 𝟏 ≥ 𝚲 ≥ 0
𝜙: ℝ௡ →  ℝே 
𝜙(𝒙௜) =  𝜙ଵ(𝐱௜), 𝜙ଶ(𝐱௜), … , 𝜙ே(𝐱௜), 𝑖 = 1, … , 𝑙
(𝒙෥ →  𝜙(𝒙෥)
𝑓(𝒙෥) = 𝑠𝑖𝑔𝑛(𝒘𝒐𝜙(𝒙෥) + 𝑏଴)
 𝑃𝐼௧ =  
∑ 𝑛𝑒𝑔𝑎𝑡𝑖𝑣𝑒 ℎ𝑒𝑎𝑑𝑙𝑖𝑛𝑒𝑠௜,௧ூଵ
∑ 𝑡𝑜𝑡𝑎𝑙 𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 ℎ𝑒𝑎𝑑𝑙𝑖𝑛𝑒𝑠௧
 
𝑂𝐼௧ =  
∑ 𝑝𝑜𝑠𝑖𝑡𝑖𝑣𝑒 ℎ𝑒𝑎𝑑𝑙𝑖𝑛𝑒𝑠௜,௧ூଵ
∑ 𝑡𝑜𝑡𝑎𝑙 𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 ℎ𝑒𝑎𝑑𝑙𝑖𝑛𝑒𝑠௧
 
𝑆𝑄௧ =  
∑ 𝑝𝑜𝑠𝑖𝑡𝑖𝑣𝑒 ℎ𝑒𝑎𝑑𝑙𝑖𝑛𝑒𝑠௜,௧ூଵ






𝑦ଵ௧ =  𝛽ଵ଴ +  𝛽ଵଵ 𝑦ଵ௧ିଵ + ⋯ + 𝛽ଵ௞ 𝑦ଵ௧ି௞  +  𝛼ଵଵ 𝑦ଶ௧ିଵ + ⋯ + 𝛼ଵ௞ 𝑦ଶ௧ି ௞ + 𝑢ଵ௧ 
𝑦ଶ௧ =  𝛽ଶ଴ +  𝛽ଶଵ 𝑦ଶ௧ିଵ + ⋯ + 𝛽ଶ௞ 𝑦ଶ௧ି ௞  +  𝛼ଶଵ 𝑦ଵ௧ିଵ + ⋯ +  𝛼ଶ௞  𝑦ଵ௧ି ௞ + 𝑢ଶ௧
 𝑦ଵ௧ 𝑦ଶ௧

































 𝑁𝐼௧_𝐷 =  
∑ 𝑛𝑒𝑔𝑎𝑡𝑖𝑣𝑒 𝑡𝑒𝑥𝑡 𝑒𝑛𝑡𝑖𝑡𝑦௜,௧ூଵ
∑ 𝑡𝑜𝑡𝑎𝑙 𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑡𝑒𝑥𝑡 𝑒𝑛𝑡𝑖𝑡𝑖𝑒𝑠௧
𝑃𝐼௧_𝐷 =  
∑ 𝑝𝑜𝑠𝑖𝑡𝑖𝑣𝑒 𝑡𝑒𝑥𝑡 𝑒𝑛𝑡𝑖𝑡𝑦௜,௧ூଵ
∑ 𝑡𝑜𝑡𝑎𝑙 𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑡𝑒𝑥𝑡 𝑒𝑛𝑡𝑖𝑡𝑖𝑒𝑠௧
 𝑦ଶ௧ =  𝛽ଶ଴ +  𝛽ଶଵ 𝑦ଶ௧ିଵ + ⋯ + 𝛽ଶ௞ 𝑦ଶ௧ି ௞  +  𝛼ଶଵ 𝑦ଵ௧ିଵ + ⋯ +  𝛼ଶ௞  𝑦ଵ௧ି ௞ + 𝑢ଶ௧
𝑦௧ =  𝐴଴ + 𝐴ଵ𝑦௧ିଵ + ⋯ + 𝐴௞𝑦௧ି௞ + 𝐵𝑋 + 𝑢௧

























    
   
   
   
   

 
 

 
 

